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The panel w i l l  present and discuss the interrelationship between the design of 
an aircraft  and the flight test and how each impacts the other. 
view design and flight test from three different areas, f l i g h t  research 
a i r c ra f t ,  m i l i t a r y  o r  weapons system, and c m r c i a l  a i r c ra f t .  
zpe swp~!arzies of each pznelist vie:.rs CR the mb jec t :  

?he panel w i l l  

The following 

1. Roger C. Crane, Deputy Chief, Avionics and A m w i t  Divisiofi, A i r  

Phil ip F. Oestricher, Mrector, Flight Test, General Dynamics, Fort 

Force Flight Test Center. 

Worth Division. 
2. 

3. 

4. 

James T. Johnson, 757 Chief Project Engineer, being Tamercia1 
Airplane Company. 

S .  L e w i s  (Lew) Wallick, Jr., Director of f l i gh t  Tes t ,  Roeing 
Cornnercial Airplane Company. 

M r .  John A. Manke, Director of Flight Operations, NASA Ames Dryden 

M r .  Kenneth J. Szalai, Chief of Flight Support Division, NASA Ames 

5. 
Flight Research Faci l i ty .  

Dryden Flight Research Facil i ty.  
6. 
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THE 1984 AEROSPACE ENGINEERING SHOW & CONFERENCE 

V. ROGER C. CRANE, Deputy Chief ,  Avionics and Armament Div is ion ,  A i r  
Force F l i g h t  T e s t  Center 

A. INTRODUCTION 

Government f l i g h t  test  and eva lua t ion  is  a key element i n  the  
development of weapon systems. There are two b a s i c  types:  Advance 
Development (AD) programs and production-oriented Development o r  
Opera t iona l  T e s t  and Evaluat ion (DT&E o r  OT&E). 
of Government f l i g h t  tests are accomplished i n  much t h e  same manner 
as p r i v a t e  s e c t o r  c o n t r a c t o r  f l i g h t  tests, however, t h e i r  func t ion ,  a t  
least  i n  theory,  i s  e n t i r e l y  d i f f e r e n t .  A l l  c o n t r a c t o r  f l i g h t  tests 
are design o r  development o r i en ted .  Government f l i g h t  tests a re  con- 
ducted t o  eva lua te  t h e  performance of t h e  c o n t r a c t o r .  I n  p r a c t i c e ,  t h e  
r e l a t i o n s h i p s  between p r i v a t e  indus t ry  and Government f l i g h t  t e s t i n g  are 
much less d i s t i n c t  than t h e s e  t h e o r e t i c a l  r e l a t i o n s h i p s .  Regardless  of 
t h e  a c t u a l  r e l a t i o n s h i p ,  contractor-conducted f l i g h t  t e s t i n g  can be  a 
d i r e c t  design d r i v e r  whereas Government conducted f l i g h t  tests d r i v e  t h e  
des ign  of weapon systems i n  a more s u b t l e ,  o r  less  d i r e c t  manner. 

Both of t h e s e  types 

1. The p r i v a t e  s e c t o r  (cont rac tors )  i s  pa id  to:  r e sea rch ,  des ign ,  
deve lop ,  deiilonstrate, and produce air!); ailes. The " p r ~ d ~ c t "  can be 
technology (NASA), o r  a weapons s y s t e m  (USAF). The c o n t r a c t o r  is  paid 
t o  Droduce. 

2 .  The Government agency i s  tasked wi th  t h e  eva lua t ion  of t h e  
c o n t r a c t o r ' s  Derformance. 

a. For f e e  
b. For f u t u r e  c o n t r a c t  awards 
c. For subsequent product u se  

3 .  Most government agencies ,  and i n  p a r t i c u l a r  t h e  A i r  Force F l i g h t  
T e s t  Center (AFFTC) have chosen t o  u s e  an independent eva lua t ion  of t h e  
product  as t h e  b e s t  performance eva lua t ion  mechanism. 

B. DT&E/OT&E FLIGHT TESTS 

1. Smal l  b u t  important p a r t  of t h e  o v e r a l l  development cyc le .  

a. Limited funding 
b.  Driven by product ion schedules  
c.  Driven by I O C  d a t e s  
d.  Not a p r o f i t  c e n t e r  f o r  t h e  f i r m  

2. F l i g h t  T e s t  Objec t ives  

a. Evaluate  spec compliilnce 
b.  Evaluate  m i l i t a r y  u t i l i t y  
c. Provide d a t a  f o r  TOs 
d. Provide d a t a  f o r  t r a i n i n g  s imula to r s  



3 .  Flight Tests as a Design Driver: Direct impact if independent 
evaluations recommend changes that are within contract scope or you have 
extra money. But, the Air Force uses its evaluations to point out 
deficiencies, - not recommend design changes. Some examples are: 

a. All FCSs 
b. F-16 
C. F-15 
d. B-1B 

f. F-16 
g. B-52 

e. F-16 

big tail 
wing clip and stabilator snag 
tail cone 
WFOV HUD 
Block 15 OFP 
OAS Block I1 OFP 

C. ADVANCED DEVELOPMENT FLIGHT TESTS: The concept is the same: the 
contractors do the advance concept development, and the Air Force evaluates 
contractor performance. Some projects are done in-house, but more as a 
fallout of specialized expertise and training requirements than by any 
specific plan to move Government into design business. 

1. Objectives: Explore promising technologies investigated in 
research programs. 

a. Low budget 
b. Sponsors from Product Divisions are usually required 
c. Technologies to be explored are specified. Examples are: 

(1) TACT-111 
(2) IFFC-15 
(3) AFTI-l6/AMAS 
( 4 )  AFTI-111 

2. Flight Test as a Design Driver: Impact much more subtile. There 
is no direct link between flight test results and hardware/software design. 
Impact depends on: 

a. Salesmanship 
b. Seminars/Symposiums 
c. Personal influence 
d. Literature search 
e. RFP tailoring 

Remember: 
is not our function or the function of any Government agency in a free 
enterprise system. We evaluate contractor performance. We have chosen 
to do this with independent system performance evaluations. Because of 
this, we have developed some pockets of exceptional expertise in test and 
evaluation. 
extent that it serves to enhance our posture to evaluate contractor 
performance. 

The Air Force does not design or produce weapon systems. This 
- 

But developing Government expertise is only useful to the 



Philip F. Oestricher 
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James T. Johnson 
757 Chief, Project Engineer 
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"FLIGHT TESTING AS A DESIGN DRIVER"  

SESSION 15 

Ou t l i ne  o f  presentation t o  be given a t  A I A A  Session, January 26, 1983, 
Anaheim , Cal i f o r n i  a. 

BY 

JAMES T. JOHNSON, 757 Chief P ro jec t  Engineer, and 
S. LEWIS (LEW) WALLICK, JR., D i rec to r  o f  F l i g h t  Test 

This presentat ion discusses the i n t e r - r e l a t i o n s h i p  between the design o f  
Boeing j e t  transports and t h e i r  f l i g h t  t e s t  programs. 

Special a t t e n t i o n  i s  given t o  cases where i n t roduc t i on  o f  new technology 
requires a change t o  the procedures o f  f l i g h t  t e s t i n g  and cases where f l i g h t  
t e s t i n g  has caused mod i f i ca t i on  t o  the design o f  a i r  t ransports.  

A f t e r  a presentation o f  the most recent Boeing f l i g h t  t e s t  program, which 
involves the 757 and 767 airplanes, i t  concludes w i t h  a discussion of the 
design impl icat ions f o r  the next generation j e t s .  
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"FLIGHT TESTING AS A DESIGN D R I V E R "  
SESSION 15 

Outline of presentation t o  be given a t  AIAA Session, January 26, 1983, 
Anaheim, California. 

BY 

JAMES T.  JOHNSON, 757 Chief Project Engineer, and 
S. LEWIS (LEW) WALLICK, JR., Director of  F l i g h t  Test 

This presentation discusses the inter-relationship between the design of 
Boeing j e t  transports and the i r  f l i gh t  t e s t  programs. 

Special attention i s  given t o  cases where introduction o f  new technology 
requires a change t o  the procedures of f l i g h t  tes t ing and cases where f l i g h t  
testing has  caused modification t o  the design of  a i r  transports. 

After a presentation of the most recent Boeing f l i g h t  t e s t  program, which 
involves the 757 and 767 airplanes,  i t  concludes w i t h  a discussion of the 
design implications for the next generation j e t s .  
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